Bowing of the vocal folds can result from aging, atrophy or idiopathic causes, such as an injudicious vocal cord surgery. Bowing results in dysphonia due to inadequate approximation of the vocal folds.
INTRODUCTION
Vocal fold bowing, formation of a small gap between vocal folds, results from aging secondary to atrophy of the true vocal fold and causes incomplete closure of vocal folds and subsequent voice change. 1 Vocal fold bowing can occur from intubation injury to the vocal mucosa, vocal fold paralysis, or a senile larynx. 2 Treatment methods, such as voice rehabilitation, intracordal injection for narrowing glottic gap, and various thyroplasties have been introduced to resolve such bowing. However, we were not able to identify the most effective method of treatment. [3] [4] [5] We report a case and literature review of treatment using pulsed dye laser (PDL), a new therapy using light fibers, and demonstrate good results in a 64-year-old male patient with vocal fold bowing.
CASE REPORT
A 64-year-old man with dysphonia visited the outpatient clinic at our institution.
On physical examination, laryngoscopy and stroboscopy demonstrated normal vocal fold mobility without sulcus but bowed, atrophic vocal folds resulting in a glottal gap during phonation ( Figs 1A and B) .
After voice therapy, there was no significant improvement, so surgery was planned.
Under general anesthesia, PDL was used for vocal fold surgery. Both sides of the vocal fold lesions were irradiated by 585 nm PDL (right: 66 fractions, left: 43 fractions). The fiber was positioned at a fixed distance of 1 to 3 mm from the bowing mucosa (Fig. 2) .
The patient was discharged without complications, such as bleeding or dyspnea.
During the 1 year follow-up with voice therapy, patient improvement was observed on physical examination (laryngoscopic finding (Figs 3A and B), voice analysis (Figs 4A and B, Table 1 ) and also for the subjective aspects. 
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The mechanism of the disease is not yet fully understood. Numerous different treatment tools including voice therapy, intracordal injection of biodegradable substances, thyroplasty and electrical stimulation on laryngeal muscles are used for vocal fold bowing. 1 However, there is no specific treatment to completely cure the bowed lesion. Among several treatments modalities, such as type I thyroplasty and intracordal injection, 8 previous authors have attempted to treat vocal fold bowing with PDL laser. 9 The energy of 585 nm PDL based on angiolytic laser treatment is selectively absorbed by oxyhemoglobin to selectively destroy specific target tissues without damage to surrounding structures. 9, 10 PDL has been used to treat a variety of vascular skin malformations in the dermatologic field. This technology has shown good results in several diseases, including laryngeal papilloma, facial verrucae and epistaxis with vascular ectasias. 9, 11 The use of pulse dye laser in the treatment of vocal fold scarring resulted in improvements in velopharyngeal insufficiency, acoustic measures of Shimmer and Jitter and stroboscopy findings. 12 Bouzari et al 13 showed that PDL was effective for the treatment of hypertrophic scarring, generating heat and leading to coagulation necrosis, neocollagenesis and subsequent collagen fiber realignment. According to articles by Karsai et al 14 damaged epidermal collagen fibers and the superficial layer of dermis were recovered through PDL therapy by increasing the production of type III procollagen, decreasing damaged collagen fiber and increasing fibroblast activity. 
DISCUSSION
Bowing of the vocal fold occurs in 20 to 29% of elderly patients with dysphonia. 6, 7 According to this mechanism of laser effect, in the present study, PDL therapy was used to treat vocal fold bowing to achieve recovery of mucosal scarring. The study demonstrated improvement in subjective and objective voice measures, such as Jitt, Shim and F0 factors (Table 1) and laryngeal stroboscopy findings in the mucosal wave after treatment.
The patient who underwent PDL surgery had improvement in postoperative voice assessment including aerodynamic and acoustic findings except Fo-tremot intensity (FTRI) ( Table 1) .
Despite numerous surgical and behavioral therapies for vocal cord bowing, the efficacy of voice therapy suggested that more definitive treatment should be undertaken. 15 Surgical interventions, such as intracordal injection and thyroplasty have been used with temporary effectiveness in reduction of glottal gap; however, long-term results in subjective and objective outcomes were not completely satisfactory. [3] [4] [5] PDL therapy which effectively removes the lesion while preserving function may be a new paradigm in the management of vocal fold bowing.
Although postoperative laryngoscopic and voice analyses showed improvement, this study has certain limitations regarding full voice recovery. Additional research is needed, however, to define the therapeutic efficacy of such treatment.
